scan showed air entrapment along the polytetrafluoroethylene felt wrapping on the aortoprosthetic anastomosis (Figure 1, B) . Mediastinitis was diagnosed, and antibiotic therapy was started. Endoscopy to investigate anemia (hemoglobin of 7.9 g/dL) revealed an esophageal ulcer 24 cm from the incisors, and the polytetrafluoroethylene felt wrapping was visible at the bottom of ulcer (Figure 2 ), confirming the diagnosis of EPPF.
A moderate inflammatory reaction was present without other signs of sepsis, blood culture results were negative, and follow-up computed tomographic scans showed no abscess formation or phlegmonous change of the soft tissue around the EPPF. Because infection was minimal, we decided to remove the part of the esophagus affected by the EPPF to avoid spreading contamination. The potentially infectious aortic graft was not resected, because an additional graft could be interposed if the infection could not be controlled postoperatively.
Simultaneous video-assisted thoracoscopic esophagectomy and esophageal reconstruction with stomach conduit were performed through the right posterior mediastinal route. There was no inflammation or purulence between the esophagus and the aortic graft, indicating fairly localized mediastinitis, and the esophagus was easily dissected. The EPPF was about 1 cm in diameter. FIGURE 1. A, Three-dimensional reconstructed computed tomographic scan after total arch replacement with elephant trunk. Woven Dacron polyester fabric graft was used, and both proximal and distal anastomoses were covered with polytetrafluoroethylene felt from the outside. The elephant trunk was inserted into the distal anastomosis, extending 10 cm down to the descending aorta. The aortoesophageal fistula occurred at the distal anastomosis (red arrow). B, Axial computed tomographic scan shows air entrapment along the polytetrafluoroethylene felt wrapping the distal anastomosis (gray arrow).
The surrounding esophageal tissue was rigidly adherent to the polytetrafluoroethylene strip, so it was cauterized, and the aortic prosthesis was covered with an omental flap.
On postoperative day 12, the patient had hemorrhagic shock. A computed tomographic scan revealed massive bleeding at the posterior mediastinum and in the right pleural cavity. Emergency examination of the surgical site through a right thoracotomy could not reveal the source of the bleeding. The aortoprosthetic anastomosis was intact, with no evidence of disruption; however, the surface of the stomach conduit was necrotic and was therefore resected. A cervical esophagostomy and a feeding jejunostomy were created.
After the second operation, the patient recovered without further hemorrhage or sepsis. Intravenous antibiotics were stopped 7 weeks after the first operation. Five months after the first operation, esophageal continuity was reestablished with a free jejunal graft through a subcutaneous route. The patient recovered uneventfully from the third operation, and oral intake was resumed. At the 16-month follow-up examination, the patient was well and had no signs of mediastinitis on computed tomographic scans.
DISCUSSION
Aortoesophageal fistula is classified as primary (communication between the untreated diseased thoracic aorta and adjacent esophagus) or secondary (communication between the repaired aorta and esophagus). A secondary aortoesophageal fistula between the interposed prosthetic aortic graft and adjacent esophagus, as in our case, is known as EPPF. 1 Typically, patients with EPPF are seen with sepsis and massive hematemesis, and the prognosis is extremely poor without treatment. Aggressive surgery involving esophageal resection, d ebridement, and aortic graft interposition or extra-anatomic bypass grafting offers the best likelihood of a cure 2 ; however, both esophageal and aortic manipulations carry significant risk of mortality, especially in patients who have multiple comorbidities or are debilitated by sepsis or hemorrhage.
In our case, the infection was controlled for 16 months by esophageal manipulation alone, and a potentially infectious aortic graft was left in place. Graft extraction thus may not be indispensable for management of EPPF, and prompt removal of the perforated esophagus may be important for control of infection.
Until recent years, management of EPPF without aortic graft extraction was rarely successful. As reports of EPPF related to endovascular stent grafting increased, however, cases of successful management without removal of the prosthesis were also published. 3 Although EPPF after endovascular stent grafting differs from EPPF after open aortic repair, these reports suggested the possibility of managing EPPF without removing the potentially infectious graft. Nevertheless, in most reports, prosthesis-preserving management had a fatal outcome. If the patient can physically tolerate an open aortic repair or has any sign of aortic graft infection, aggressive surgery to repair both the esophagus and the aortic graft is therefore still recommended. If, however, the patient's condition is so deteriorated as to preclude open aortic repair or there is no evidence of infection or hemorrhage, an esophagectomy before aortic repair 4 or an esophagectomy alone may be acceptable for the management of EPPF. FIGURE 2. Endoscopic examination showed an esophageal ulcer 24 cm from the incisors, and the polytetrafluoroethylene felt wrapping on the distal anastomotic site was exposed at the bottom of diverticular shaped ulcer.
